BLOWER NOZZLE WITH VARIABLE VELOCITY OUTPUT 
Background of the Invention 


1- Field o f In ve ntion 

This invention pertains to a blower nozzle adapted to be mounted to a 
discharge chute of a blower for moving debris, and more specifically to a blower 
nozzle having variable velocity output. 

2. Description of the Related Art 

Mobile blowers for moving leaves and other debris from lawns, driveways or 
other surfaces are known in the art. Generally, a blast of air is directed from a 
blower outlet toward or across the surface to be cleared. The blower outlet is usually 
adapted to be adjacent the ground so that the air blast exits from the bottom of the 
blower. 

Currently available walk behind type blowers are generally one of three 
configurations: fixed direction output, bi-directional output using a diverting valve, 
and variable-direction output using means to rotate the blower nozzle. 

For the fixed direction blowers, the output from the blower is in one direction 
relative to the blower housing (shroud) and frame. The velocity profile within the 
outlet nozzle area is typically unknown and of no concern. In order to re-direct the 
airflow, the entire blower must be repositioned. 

For the bi-directional blowers, the output (all or a portion thereof) can be re- 
directed to a secondary orientation relative to the blower housing by the use of a 
valve or deflector. These nozzles can provide a split of the airflow whereby 0% to 
100% of the airflow can be redirected. This splitting of the airflow could provide for 
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a change in the outlet velocity profile such that higher speed air could be directed 
differently from the air of lower speed or "normal" velocity. One such blower is 
disclosed in U.S. Patent No. 5, 735,018 to Gallagher et al. 

5 For the variable directional blowers, the output can be redirected by 

repositioning the blower nozzle in relation to the shroud. 


The above configurations require that many different support frames, blower 
housings, and impellers be made available to accommodate various output control 
10 means, shroud designs, and engine types. The designs also require that the user 
adjust the control means that has almost infinite settings and this can provide 
operator confusion, loss of productivity, and reduced blower efficiency. 

The present invention provides for nozzle(s) on the outlet section of 
15 centrifugal blowers that are configured to optimize blower performance with respect 
to air velocity. 

The present invention provides for reduced upward and longitudinal 
displacement of leaves and debris while enhancing lateral displacement. 
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For other tasks such as sidewalk cleaning, drying grass, drying pavement, 
inflating tents, replenishing air in tunnels, tanks, etc., the nozzle can be repositioned 
or inverted to optimize performance. 


25 Summary of the Invention 

In accordance with the present invention, there is provided a nozzle adapted 
for mounting on the discharge chute of a blower. The nozzle includes a nozzle body 
having an upper wall, a lower wall, and spaced, generally parallel side walls defining 
a channel being open at an inlet end and open at an outlet end. The upper wall 
30 includes a sloped region to provide a nozzle restriction. 
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According to another aspect of the invention, the nozzle body is open at an 
inlet end and open at an outlet end, and the inlet end and the outlet end are in flow 
communication through a channel formed in the nozzle body. The nozzle body 
5 includes a nozzle restriction so that air passing through an upper region of the 

channel changes direction from the inlet end to the outlet end and air passing through 
a lower potion of the channel flows in a generally constant direction from the inlet 
end to the outlet end. 


10 According to another aspect of the invention, the channel is associated with a 
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0 first cross-sectional area at the inlet end, and the channel is associated with a second 
% cross-sectional area at the outlet end, wherein the second cross-sectional area is less 

0 1 than the first cross-sectional area. 
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15 According to another aspect of the invention, the channel is associated with a 

first cross-sectional area at the inlet end, and the channel is associated with a second 
cross-sectional area at the outlet end. The second cross-sectional area is less than the 
first cross-sectional area. 


20 According to another aspect of the invention, there is provided a combination 

of a blower for generating a flow of air, the blower having a discharge chute, and a 
nozzle, the nozzle being adapted for mounting on the discharge chute. The airflow 
through the discharge chute generally has a greater velocity in a lower region than in 
an upper region. In the combination, the discharge chute has a generally planar 

25 lower interior surface, and the nozzle has a nozzle body having an upper wall, a 
lower wall, and spaced side walls defining a channel being open at an inlet end and 
open at an outlet end. The lower wall has an interior surface being generally aligned 
with the lower interior surface of the discharge chute and the upper wall including a 
sloped region to provide a nozzle restriction. 
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One advantage of the present invention is that the optimization of the air 
velocity profile across the nozzle outlet provides increases lateral displacement of 
leaves and debris. 

5 Another advantage of the present invention is that the improved results of the 

blower are accomplished without operator intervention in realigning vents or 
directional flaps. 

Still other benefits and advantages of the invention will become apparent to 
those skilled in the art to which it pertains upon a reading and understanding of the 
following detailed specification. 

Brief Description of the Drawings 

The invention may take physical form in certain parts and arrangement of 
parts, a preferred embodiment of which will be described in detail in this 
specification and illustrated in the accompanying drawings which form a part hereof 
and wherein: 

Figure 1 is a perspective view of a blower for moving debris having a blower 
nozzle in accordance with the present invention; 

Figure 2 is a side view of a blower nozzle in accordance with the present 
invention; 

25 Figure 3 is a front view of the blower nozzle shown in Figure 2; and, 

Figure 4 is a partial cross sectional view of the blower outlet and nozzle taken 
along the line 4-4 of Figure 1. 
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Description of the Preferred Emhoriiment 


Referring now to the drawings wherein the showings are for purposes of 
illustrating a preferred embodiment of the invention only and not for purposes of 
limiting the same, Figure 1 is directed to a centrifugal-type blower 10 having a frame 
14 mounted on wheelsl6. A motor 1 8 is mounted to frame 14. A blower housing or 
shroud 20 with an inlet opening 22 and an outlet 24 is mounted to frame 14. A 
handle 26 is also attached to the frame 14 and is adapted for an operator to push in 
order to move the blower 10 along a surface to be cleared, dried, etc. 

The present invention is specifically directed to a blower nozzle 30 adapted to 
be in flow communication with the outlet 24. In centrifugal-type blowers, the air 
velocity is generally higher in the lower (most distant radial) sections of the shroud. 
In prior art blower designs, this higher velocity profile at ground level produces eddy 
currents and turbulence that can cause leaves and debris to spin upward and out of 
the main airflow whereby they are not transported laterally by the main air stream 
but are longitudinally displaced when the blower is propelled. To maximize 
performance for specific tasks such as leaf blowing, the inventive blower nozzle 30 is 
configured to increase the air velocity in the upper section of the nozzle. This 
configuration improves lateral displacement of leaves, minimizes the effects of eddy 
currents and forces leaves downward toward the ground or other surface, so that the 
airflow from the lower section of the nozzle 30 may be more effectively utilized. 

The present invention is adapted to be further utilized to inflate tents, 
replenish air in tunnels or tanks, dry pavement, dry ball fields, and the like by 
repositioning or inverting the blower nozzle 30. 

The present invention is further adapted to use a uniform blower housing or 
shroud 20 and impeller (not shown) for blowers having either larger or smaller power 
rated engines by varying the nozzle restriction. 

With reference to Figure 2, the nozzle 30 includes a body 38 having an open 
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inlet end 42, an open outlet end 46 and upper wall 50, lower wall 52 and spaced side 
walls 56,58 defining an internal channel 60. (The terms "upper" and "lower" refer to 
the position of the blower nozzle 30 as illustrated only and not by way of limiting the 
invention.) 
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Located at inlet end 42 is an attachment region 64 for attachment to the outlet 
24 of the blower shroud 20. In the preferred embodiment, the nozzle 30 is adapted to 
receive a portion of outlet 24 within the nozzle body 38. In the preferred 
embodiment, the attachment region 64 includes at least one flap 68 that may be 
10 secured to outlet 24 by any suitable attachment means 72 such as screws. The 
channel 60 is adapted to be in flow communication with outlet 24. 

As best shown in Figure 4, in the preferred embodiment, lower wall 52 
includes a generally planar interior surface 78 that is adapted to be generally aligned 
15 with the lower interior surface 82 of the outlet 24 when the nozzle 30 is connected to 
outlet 24. 

With reference again to Figures 2 and 4, the upper wall 50 is adapted to 
include a sloped region 90 that extends along a portion of the length, L, of the nozzle 
20 body 38. Sloped region 90 acts to gradually decrease the height of channel 60 from 
the inlet end 42 toward the outlet end 46 to thereby provide a nozzle restriction. In 
the preferred embodiment, the channel 60 therefore has a maximum height, H,, near 
the inlet end 42 and a minimum height, H 2 , at the outlet end 46. In the preferred 
embodiment, H 2 is approximately from 50% to 75% of Hi. 

25 

In the preferred embodiment, side walls 56, 58 are generally planar and 
remain generally parallel to each other over the length, L, of the nozzle body 38. 
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The dimensions of the nozzle body 38 and channel 60, L, Hj and H 2 , are 
adapted to provide the desired air velocity profile at the outlet end 46. The 
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dimensions may be varied in order to optimize airflow in regard to velocity, volume, 
and head for specific tasks. In that way, a uniform blower shroud 20 can be utilized 
with a variety of engine power outputs. As such, common components such as 
blower housing 20, support frame 14, impeller (not shown), and others, can be 
5 utilized in a variety of applications by varying the nozzle restriction. 


In the preferred embodiment, the shape of the nozzle body 38 and hence 
channel 60 utilizes the faster moving air in the lower (most radial distant) sections of 
the shroud 20 to provide lateral movement of leaves and debris. The sloped region 

10 90 directs the airflow downwardly to reduce eddy currents as the air passes through 
outlet end 46. Arrows 94 in Figure 4 illustrate the airflow in the upper region 98 of 
nozzle 30, while arrows 100 illustrate the airflow in lower region 102 of nozzle 30. 
"Upper region 98" and "lower region 102" signify zones separated by an imaginary 
plane drawn through a point midway between the upper wall 50 and lower wall 52 at 

15 the inlet end 42 and generally parallel to interior surface 78. The nozzle restriction 
provided by sloped region 90 increases the air velocity in the upper region 98 
through the nozzle 30 as compared to the airflow in the upper region 104 of outlet 
24. The airflow through the lower region 102 of nozzle 30 remains generally 
constant with the airflow through the lower region 106 of outlet 24. 
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As illustrated in Figure 3, the nozzle 30, actually channel 60, is associated with a first 
cross-sectional area at the inlet end 42. The nozzle 30 is associated with a second 
cross-sectional area at the outlet end 46. In the preferred embodiment, the second 
cross-sectional area is preferably approximately 50% to 75% of the first cross- 
25 sectional area. 


As further illustrated in Figure 4, the airflow in outlet 24 is generally 
unidirectional. As the airflow enters nozzle 30, the direction of the airflow in the 
lower region 102 remains constant while the direction of the airflow in the upper 
30 region 98 changes due to the presence of sloped region 90. 


The invention has been described with reference to preferred embodiment. 
Obviously, modifications and alterations will occur to others upon a reading and 
understanding of this specification. It is intended to include all such modifications 
and alternations in so far as they come within the scope of the appended claims or the 
equivalence thereof. Having thus described the invention, it is now claimed: 


